for at least eight months, and in anhydrous alcohol, at a concentration of 3,500 units per cc., it is stable for at least two months.
Antibiotic XG is an amphoteric polypeptide which gels on standing in water. The gel form is biologically inactive but can be reactivated by dissolving in anhydrous solvents. The polypeptide may be hydrolyzed and on paper chromatography shows the presence of several different amino acids.
METHODS AND RESULTS

Standardization
The activity of Antibiotic XG is measured in terms of T. gypseum dilution units, one unit being the least amount of antibiotic which will inhibit the growth of a standard strain of T. gypseum under controlled conditions. The master standard used for all biological assays of Antibiotic XG has an activity of 70 T. gypseum dilution units per mg. 3 Preparations having potencies as high as 250 units per mg. have been obtained.
In vitro activity
Methods. The sensitivities of a wide variety of microorganisms to Antibiotic XG were determined in the following manner. Except when otherwise specified, a beef infusion broth (2) buffered at pH 7.8 was used throughout. It was recognized that other mediums, such as Sabouraud's agar, are more commonly used for growth of the pathogenic fungi. It was felt advisable to use the beef infusion broth, however, in view of the fact that it appeared suitable for the growth of both the pathogenic bacteria and fungi.
In the case of all bacteria tested and in the case of Monilia albicans, 15-16 hour broth cultures were used except when otherwise indicated. In Results. Antibiotic XG is a highly efficient antifungal agent, active against all strains of pathogenic fungi tested. As shown in Table I , it is active in the presence of serum as well as in its absence. In general, sensitivities varied little with time of incubation. In the case of M. albicans, growth was rapid in the medium used and in this instance sensitivity varied markedly depending upon the length of the incubation period. The sensitivity of 13 strains of microorganisms, belonging to 10 different bacterial species, is shown in Table II . A temporary bacteriostatic effect was demonstrable against Streptococcus hemolyticus (Strain C203 Mv) and against Diplococcus pneumoniae (Strain I/230). All other bacteria tested were completely resistant to the action of Antibiotic XG, as prepared in our laboratories.
Mechanism of action
The early studies on the sensitivity of various microorganisms to Antibiotic XG indicated that this antimicrobial agent is strongly fungistatic in nature, and that its action may be affected markedly by changes in the number of organisms present, the concentration of the agent, the temperature of incubation, as well as other factors. To study the effect of Antibiotic XG on certain of the sporulating or slowly-growing pathogenic fungi, by means of growth curves such as are often used in the study of the action of antimicrobial agents on bacteria, seemed impractical. M. albicans and a Rhodotorula, however, have lent themselves readily to this type of microbiological test.
Methods. Preparations of Antibiotic XG, ranging in potency from 65-100 units per mg., were used throughout these experiments. Growth curves were carried out in the usual manner, as described in a previous communication (3) . In certain experiments, all factors were held constant with the exception of the number of organisms; in other experiments, the concentration of drug or the temperature of incubation was varied. In all instances, the number of organisms per cc. at any given time during the incubation period was determined by the pour plate technic.
Effect of concentration of Antibiotic XG on growth of certain pathogenic fungi. The effect of varying concentrations of Antibiotic XG on the growth of M. albicans, at 370 C. and at 260 C., is shown in Figures 1 and 2 . At 370 C., there was no growth of M. albicans when the initial number of organisms was in excess of 1,000,000 organisms per cc. Concentrations of 500-1,000 units of Antibiotic XG were sufficient, however, to produce an apparent fungicidal effect when the initial number of organisms was in the vicinity of 10,000 organisms per cc. With this number of organisms, 50 units per cc. produced no effect on the growth of the organism. With smaller numbers of organisms, 100-1,000 units produced routinely an initial stimulation of growth followed by a gradual decrease in the number of organisms present. As with larger numbers of organisms, 50 units per cc. was totally ineffective.
The data presented indicate that growth of M. Figure  3 . In this instance, the fungistatic action of Antibiotic XG was apparent even in the presence of an initial concentration of 1,000,000 organisms per cc. Ten to 100 units per cc. was sufficient to produce a gradual decrease in the microbial count. Two units per cc. caused an inhibition of multiplication only, with no actual decrease in number of organisms, while 0.5 unit per cc. allowed full growth. It should be noted that in contrast to M. albicans, the Rhodotorula produced some multiplication in the absence of Antibiotic XG, under the conditions of this experiment.
Effect of varying concentrations of organisms on the action of Antibiotic XG. In the presence of 1,000 units of antibiotic per cc. of medium, Antibiotic XG exerted a fungicidal action on M. albicans, provided incubation was carried out at 370 C., and provided the initial number of organisms was less than 10,000 per cc. If incubation was carried out at 26°C., a fungistatic effect was apparent, again providing the initial number of organisms was less than 10,000 per cc. With larger numbers of organisms, no fungistatic or fungicidal action on the part of the antibiotic could be demonstrated against M. albicans. (See Figure 4. ) Similar results were obtained with the Rhodotorula, an organism much more sensitive to the action of Antibiotic XG. In the presence of 0.5-1.0 unit per cc. rapid growth occurred regardless of the number of organisms present. In the presence of 2.0 units per cc., the number of organisms decreased rapidly to zero provided the initial number present was less than 10,000 per cc. It should be mentioned, however, that this does not represent a true fungicidal effect. No growth was observed in pour plates examined after 48 hours of incubation. After incubation for four or five days, however, small numbers of minute colonies appeared, indicating that the antibiotic had served only to suppress the metabolism of the organism. (See Figure 5 .)
The effect of hydration on the action of Antibiotic XG. It has been stated previously that An- icity of this antimicrobial agent is less than would be anticipated, nevertheless, on the basis of its hemolytic action. The acute intravenous toxicity in mice has varied from lot to lot. The LD0 and LD50 of aqueous solutions of the most highly purified preparation tested (110 units per mg.) was Chemotherapeutic action It is difficult to evaluate adequately the chemotherapeutic potentialities of an antimicrobial agent such as Antibiotic XG 4 by animal experimentation. In general, the fungous infections which occur in man are not readily reproduced in animals. Studies on the chemotherapeutic action of an agent such as this, therefore, can be carried out most satisfactorily directly in man.
The hemolytic action of Antibiotic XG until recently has discouraged its administration by parenteral routes. The fungous group of infections, however, represents one group of diseases in which topical therapy would take care of the great majority of cases. For this reason, Antibiotic XG is of interest despite its hemolytic action. Preliminary clinical studies on the topical and parenteral use of this agent are in progress and indicate (5) 4 Antibiotic XG possesses certain properties in common with Bacillomycin as described by Landy et al. (4) . Comparative studies on the chemical nature of these two compounds and on their biological action are in progress.
that this antibiotic offers considerable promise in the topical treatment of Monilia and T. gypseum infections as well as in the treatment of a variety of other fungous diseases.
CONCLUSIONS
Antibiotic XG is a highly active antimicrobial agent which exerts a remarkable inhibitory effect on the growth of many of the pathogenic fungi. It is both fungistatic and fungicidal, depending on the experimental conditions used. Its activity is influenced by the number of organisms present, the rate of growth of the organisms, the concentration of antibiotic, and the temperature of incubation. In its present degree of purity, it is hemolytic in nature. Preliminary studies indicate a relatively low degree of toxicity, however, and suggest that with purification and further understanding of the mechanism of its action, it may be possible to administer it parenterally. In its present form, Antibiotic XG offers great promise as a chemotherapeutic agent for the treatment of a group of infections in which local therapy usually is adequate.
